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Materials and Methods
Instrumentations:
1 H NMR spectra, 13 C NMR, and 31 P NMR were recorded at 300 MHz (Varian, VX 300) and are reported in parts per million (ppm) on the δ scale relative to residual CHCl 3 (δ 7.25 for 1 H, δ 77.0 for 13 C). NMR experiments were performed at room temperature. All reported melting points for solid materials were measured by Fisher-Johns melting point apparatus and not corrected. Mass spectra were recorded using an electrospray ionization mass spectrometry (ESI, 
Solvents and Reagents:
Reagents and solvents employed were of the highest grade available. Reagent grade solvents were used for either chromatography or extraction without further purification before use.
Dichloromethane (DCM) was directly used from a solvent purifier (Pure Solv, Innovative Technology, Inc.). Carbon disulfide (CS 2 ) and acetonitrile (MeCN) were purchased from Fisher Scientific and used as received. Elemental Sulfur (S 8 ) was purchased from Alfar Asar and used directly. All alcohols, amines, and 1,2-ethanedithiol were purchased from Aldrich and used without purification. Phosphorous trichoride (PCl 3 ) was purchased from Aldrich and freshly distilled before use. Re-distilled diisopropyl ethylamine (DIEA) was purchased from Aldrich and used without further purification. Bio-grade dimethyl sulfoxide (DMSO) and hydrogen peroxide (H 2 O 2 , 3% solution) was purchased from biomedical LLC and J.T. Baker, respectively and used without further purification. General Procedure for donor synthesis: GYY4137 was prepared using the known protocol. Figure S4 . H9c2 cells viability after oxidative injury by H 2 O 2 in the presence of donors 5a, 5b, and GYY4137 at 12.5 µM and 25 µM. There were no significant cell protective effects at these (or lower)
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concentrations.
